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I H g R 0 D U C T 1 0 N 


l3odul«« ill tli« thyioid h&m alway* ccmraaudad 
a gi»at deal of attention because they are »<xne tiii«i« 
visible, are often palpable toy the patient and 'alway* 
raised the Kpestioi of cancer (Klonoff and Green Span, 
1982), Tfm prevalance of nodules in thyroid in children 
has been ri^rted to vary between 0,22 and l.S%> dependinf 
on the series studiedi it increases linearly at a rate of ■ 
0,08% per year, beg ining at an early age and extending to 
the eight decade (Rajistoi and G^iarib, igSS) , 

The prevalence of thyroid nodules of all type* 
is increased five fold in individuals exposed to ionlaing 
radiations. Only Sm'm clinicaly palpctole nodules are ec^cese* 
Reports from surgical clinics, however, point to a minsh 
higher incidence of cancer in nodalar glands* with estiiaates 
ranging up to 20 to 30%. It can reasonably bo concluded that 
thyroid nodules are very cmmm but thyroid cancer is ira.ry 

Despite all the epidemiologic data, the patients 
is not a statistic, and so every nodule demands careful 
appraisal* Short of anatomic study, tliere are no certain 
stethods of differentiating ncso^timtorous nodules free beni|pi 
or malignant necplaans* ^Approximately SQ% of olialoidly 


appaneiat aingla isodulea pmre to b« domiBant tjodmlaa of ; 
lumltJjiodolar goltmxa m pathologic examinatioa (Rojiakl 
aBd 'Gharib, 1985)* 

Of th« tiruo salitaty noduloa, 70 to 80Ji pro^ 
to be adenoiaaSi while 10 to 2m ere catcinoum#, A ▼ajtiety 
of other lesiona, including foci of thyroiditis, cy»t» 
and areas of fibrosis, ace«mnt for TOst of the wwa^Uider 
of other “Solitary** nodules. It is eyideiit from these 
findings tha^ many lesions of the thyroid may present as 
nodules, and iadeed, in 10^ of the eases no thyroid abnor- 
mality is' present. 

In general eomen are affected leoxe frequently 
tha^ mm in a ratio of 3 a 1, fine isiedle aspiration 
biopsy represent a highly reliable approach for Wm 
diagnosis and classification of thyroid .nodules arid is of 
particular 'talas as a screening procedure for patients : 
before surgery (Colacchio et al« 1980), The ?,H,A«C, pra- 
cmdute Is relatitely painless and results are often atail- 
able ehile the patient is still in the offioe, 

fine needle aspiration cytology is a study of 
cells obtained lay fine needle under taccun, Hm wpmimm 
consists of minute quantity of tissue or fluid, Jtoy sseu'" 
of the body can be a suitable target for aspiration biipif 
ifithout danger, ' • 
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In ca«e« of malignancies particularly diagnoiied 
on Glinical examination# the dlagnoaia obtained by *Fine 
needle aspiration' may substitute for conventional biopsy 
procedures. 

fine needle aspiration biopsy has sanerged slowly- 
since Martin and lllis Ci930> conducted their study and 
has Imen refined over 2S years by various authors (Coranilliai 
at al# IfSSi C raver and Sinhley# 19 3© i and Kline# If 36) . 

fhe term aspiration biopsy cytology (i^BC) was 
used by Zajicek {1974) and Loehagen (1979), It was chosen 

# 

to clearly distinguish aspiration from eacfoliatimi cytology 
and to ei^lM&sise its simplicity, 

Modular enlargment of the thyroid gland is fre«» 
quant and constitutes the commcstest indication i^r thyroid* 
ectomy. The thyroid nodule c»s be cystic or solid. Most of 
the cystic nodule are benign in nature# emcept few cases 
of papillary carcinoma, kmong the solid nodules also only 
about three percmeit are maligptiaiit in nature, iloiiirver^ 
thyroid carcinomas closely res^hles its boaign counterpart^ 
in physical characsteristies measurable physiological para* 
meters such as serum T4/T3 levels and ultrasonic charac* 
tsristics* Therefore# the surgical ereelsion of the laodulo 
and its histologic eaKsmination is the only way to diffaaMWi'** 
tiate betwoen the more f setpumt benigii and aaioli IimmI: ftMMpOiit 


Kiali^Ban't nodules* Since inos't of tlie' nodules ate benign, 
»lTO>toiriless and unall in aiee, they do not require aujcgical 
excision. 

Fine needle aspiration CFNA) cytology of thyroM 
is a valiiable adjunct to preoperatiire »c»i«*iing In the 
diagnosis of thynoid nodules. In its intexpretatiofi hoi«tiwtr 
it has its own peculier problens, ai*Mi of idiich are inherent 
to the needle aspiration technigue while others esetend eeen 
to the terrain of histopatholc^ist, 

A study of the prec^ratise aspiration cytologies 
in conseeutiw patients with prlrtary malignant tumours or 
benign thyroid tumours showed a sensitivity of 0.57 and 
specificity of 0«9@, The sensitivity of PSA cytology in 
amdullory end undifferentiated carcinomas was 0«i2 end 
d»@4, lei^Mwstively, The sensitivity was <»aly 0*SS for pi^l* 
llary careii^mas (excluding ocscult carclnceie) and 0»42 for 
fallicnxlar carciryoflaa-* 

The specificity of Wh cytology of thyroid taimoiiro 
axe found tso toe high enough t» permit surgical intervention 
after a cytodiagnosis of malignancy. There has been increas- 
ing interest in including this method as a routine pre^?ex*- 
tive diagnostic tool for the disgnosls of «iy»oid turnouts, 

ATOording to H, iWben Harach, ig8t, tStyioid fSItS 
should toe instituted as a reliatole diagnostic method* even '' 



since (X) it pemlts a ra|:hejr accurate histologic approach 
as demonstrated by cytohistologic correlation, thus allow- 
ing physicians and surgeons to indicate further laboratory 
studies needed and to plan appropriate medical treatment 
m€L/ox surgery. 

C2) It avoids unnecessary surgery for patients with beni^ 
lesions* The latter point is eaf^hasised by the significant 
increase of surgically resected malignant tumours during 
the diagnostic period (44%) as compared with the learning 
period C 14%) • Thus helping to reduce the costs of health 
care in public health Institutions. 

Results of altrasonography, radiowuclide perfu- 
sion studies along with swro -radiography have been eoni^ared 
with fHAC of cold thyroid nodule. fRjC has been advocated 
as tJMi method of choice as regards accurate diagnosis, 
their typing, higher sensitively. Mid cost effective^ss 
(Jayaram and imgarwal# 1989). 

It was therefora proposed to tales up study of 
thyroid neoplasms by mm teclmigoe as an early diagnostic 
tool and to have histopathologic correlation. 
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MATERIAL METHDDS 

The present study has been conducts on the 
patients attending the out patient department and admitted 
patients in M.L,B, Medical College Hospital# Jhwosi* Detailed 
clinical findings# history and examination findtoga has 
l»icn recorded on a working proforma (Appendix • 1) ♦ 

Pine Heedl® Aspiration Cytology (P*J AC) of thyroid 
has teen done and: fixed in alcohol and, . ether then stela by 
Papanicolaou’s staining method* 

On follow up thyroid tissue is collected and 
fixed in foaeliae and after routine fixaticxi stain by 
Haematcacylia aad Bosin staining* 

MATERIAL FOR PNAC * 

1- %irit swabs to clean the skin 

2- Pine needle 21-23 gause 

3- syringe io or 20 ml 

4- Fixative ■ - 

5- Slide with labels 

METHOD FOR FAIiK: t 

1- Cleaning of skin 

2- latrodection of needle 

3* Meedle BSKituovers under fiegative pressniei 
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Vacuum created by retraction of plunger, 
the needle is moved back and forth In stabbing motion, 
negative pressure (vacuum) is maintained until tl» needle 
is withdrawn to subcutis. 

4- Withdrawal of needle 

5- Insnediate slide preparation and fixation 

%>®cia»in almost entirely contained with in tlws 
needle lumen is forcibly ejected on slide. Detach the 
needle to Introduce air into the syringe and than reatta- 
ching it, enhance cellular expulsion. The aspirate is 
spread thinly and evenly by a second slide. 

6- atiear fixed for Papanicolaou* s staining in alcoixil 
and ether. 

7- Staining of slide by Papanicolaou* s stain 

Paoanieolacu* s Staining Method t 

Fixed smears of TUfC were subjected to following 
processing t • 

1- 80?4 Ethyl Alcohol 

2- 70^ Ethyl Alcohol 

3- 50% Ethyl Alcohol 

4- Distilled water 

5- Harris ^lisaattniylin wittiout acetic acid — ® 


S (dips) — ■ 8-10 second 

5 (dipt) 8-10 second 

,5 (dips) — 8—10 second 
lO (dips) — 18—20 second 
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®’ solution .. 3.5 

7“ Hunting water 

8“ ^J^y^ratlon In ethyl c 

alcohol (50% - 95 %) ^ 

8- Orange G- 6 

tmim 

10- 9S« Ethyl Alcohol (3 tljiiea). 5 

11- EA - SO 

12- 95% Ethyl Alcohol 5 

13- 9m Ethyl Alcc^ol 5 

14- Absolute Ethyl Alcohol — 5 

15- Alcohol * isyiene 5 

16 - liyiene (5 tines) «. jq , 

17- Mount in D,p,>:, 

^Anioq for | 

(E.C, CIjAYDEN, 1971) 

1- Absolute Alcohol 

2- 9S% Alcohol 

3- 9S% Alcohol 

4- Tap water — .«» 

t- 

7- Dlffereatlat. vlth lEZ 

1% acid alcohol, 

8- Tap water 
8- Tap water 

10- Counter otaiii with t% eosin 


■5 (dips) *» S-lo second 

6 minute 

' ‘eaih) ” 

2 m.inute 

i (aips) — 8-10 TOccnd 

— 2- 3 minute 
(dips) — 8—10 second 
(dips) 8-10 second 
(dips) — 8-10 second 
(dips) — S-lo second 
(dips) — 16-20 second 


(dips 

each) 


* 8-10 second 
■ 8-10 second 
8-10 second 
8-I0 second 
16-20 second 


-H & E Stain) I 


10-15 seccmd 

10-15 sec«^ 

10-15 second 

I0-I5 eseond 

10-20 minute 
15-30 eecoed 
10-20 second 

10-20 second 
9 niimte 
1- $ Mlmite 


. ll«* Tap water 
3.2— B5% Alcohol 
33— 95% Alcohol 

Absolute Alcohol 

15- Absolute Alcohol 

16- y^ylene 

17“ Mount in D.p.x, 


10-15 secondt 
10-15 second 
10-15 sec<md 
10-15 second 
10-15 second 
10-15 second 


iU 


P R O F O R M A 

'rxTT’: 5 z.jriJvS’io]-: cixcrccy T2 : ^ cc rp;el/\7Xok 

n'lTH i ;.xi ioi ogx .xi- .id tui .c u r; s . 

* CIXlTir.’/a. DiTi'A 


I 


Cane No 







rj'.-i'iicj oc.-ical d;.,ta 


1# S'N?>C Findings (Ho» ) Diagnosis 



PAP stain Banaxka M<jG stain R«[narlc» 










REVIEW OF LITBRA1?tlRE 


Thyjroid gla«d is one of the. most ifoporfcant and 
most active endocrine gland. It is located anterior to 
tracl:«ia measure 2x3x6 cm. weight upto 20-25 graan. Histolo- 
gically gland consist of acini of variable slzmm, filled 
with differisatlally. staining colloid and in various stage# 
of devel€^ent, #«=ini are lined by cuboidal to columnar 
epithelial cells. Dispersed within- these are sp«®^-al "C* 
cells concerned with calcitonin secretion. Physiologically 
gland secret hormone thyroxin (T^) and (T^) which regulate 
iodine Rietaboliem. The gland activity is under the hormonal 
influences from ant pitutary whose activity is intum 
controlled by thyroid secretions. 

Diseases of the thyroid a re. of great import ance , 
because most are wenable to medical or surgical managsoieiit# 
they present principally as hypothyroidism, h]n?«rfehy*oidi»m, 
tumours and tumour like enlargement of glands. Thyroid nsp- 
plasm have been classified into various categories {Wi«>,l974) 

Carcinoma of the thyroid gland is rare between 

0»4% to 1.694 of all human cancers with an average of 

(farookit 1969).. Pew reports on this subjects in mdian 
literature axe available (Budhraja at al# Iftff, Vlclcers 

et al* 19S1)* Analysis of various reports on the incidence 
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of different types of malignant tumcairs of thyroid in 
Inc’ia reveal wide variation, while Schroff and Paymaster 
(3.958), DaCosta et al (1977) end Patrica Vickers et al ; 

(1981) reported a higher incidence of follicular carcinoma 
in their series# Udupa (1969), Budhraja (1972), Sachdeva 
et al (1974) and R, Tandon et al (1988) have reported a 
higher incidence of papillrry carcinona. 

In order of frequency simple (ncm functional ) 
enlargem«it, hyperthyroidimn, multinodular goitre, thyroi- j 
ditis and a solitary nodule, only 0»1 « 0,2?4 clinically 
palpable nodules are cancers. Since 1935 the over all 
incidence of thyroid carcinoma had tripled. Irradiation 
during childhood has the greatest risk from 4-9%, indivi- 
dhrals irradiated du^ring infancy have developed thyroid 
carcinoma ofter a meanlatent period of 20 years* In other 
study, 80% children of thyroid carcinoma were fcund irradia- 
ted previously. In Japan " ' incideaice of thyroid 

carcinoifia is 6.7% in atomic bOBih eaqjosed persons*. 

Increased risk for thyroid carcincma has been 
associated particularly with high doses of Irradlaticm, 
young aga at time of ©rpoaure and female sex. thyroid 
carcinoma can occur at all ages, but n^out 15^ of thyroid 
carcinoma are first diagnosed under age of 30 years and 
most are diagnosed in 5th and 6th decades. 
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C|.as.8i£ic.at.:ioB of Tiimoars of Thyroid Gland 1974) 

I, 5PlTHrjLlAl> TOHOURS s 

Ca 5 BPa’ilGK 1 1. PoXiicular edenona 

2* Others 

{B) MALIGN/'UT t 1» Follicular carcinoraa 

2, Papillary carcinoma 

3, Squamous cell carcinoma 

4, Undifferentiated C Anaplastic) 
carcinoma i 

(a) Spindle cell type 

(to) Giant cell type 

(c) amall cell type 

5, Medullary carcinoma 
II* MOM EPITHELIAL TUMOURS i 

(A) BENIGH 

(B) HAIIGHAMT I 1* Fibrosarcoma 

2* Others 

III. HiSCELiAMEOUS TUMOURS I 

(&) Carcinoearcoina 

CB) Malignant haemanglo endotheli<»a 
(c) Malignant lymphoma 
{») Terat<»a 


IV. SBCOKDAKSf TUMOURS 
'V, UICtASSmED TUMOURS 


VI. lUKOUH LIKE LEGIOMS s 


ii\) Menosiatcms (Nodular) goitre 

(B) Cystic lesions 

(C) Ectopic thyroid tissue 

(D) Chronic thyroiditis 

C E) iteyeloid goitre 

TO^K)^IRS OF THYFC?ID t 

In the thyroid, as in other endocrine glands. 

It is difficult to distinguish betiwsen hyperplastic aM 
neoplastic conditions and bet^teen benign and malignent 
tumours. This ptfsiblm is eiren more compler in endamic 
goitre areas ‘where hifpetplastic and neoplastic coaditione 
are associated. Indeed, it may be more difficult to dis* 
tinguish bet%men hyperplastic and neoplastic casditions 
then beti«een r^nosia and carcinoma. The usual criteria 
fox cancer, stwh as cellular atypia and mitotic activity 
are not always helpful in the diagnosis of thyroid carciiwswa. 
For exemple, well differentiated follicular caxcinoBMi may 
be histologically distinguished from benign ccatditions cmly 
by demonstrating vascular or c^sular invasion. 
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Diagnosis of diseases by needle aspiration 
cytology was originated back in 1904 when CSreig and Gray 
isolate trypanoscroas from lymphnodes to confirm the diag- 
nosis of sleeping sickness by puncture with -a hypodejonic 


syringe. 


Although Papanicoalou is recognised as father 


of exfoliative cytology -and the term aspiration -biopsy 
cytology was used by Zaaicek (1974) and bowhagen (1979) » 
The term was chosen to clearly distinguish aspiration 
from exfoliative cytology. Two terms are consistently 
used for aspiration, fine needle aspiration eytologyCFNAC) 
or Fine needle aspiration biopsy cytology (pisabc) by other 


authors < 


The merit of aspiration biopsy from thyroid was 


discussed by Stewart (1933), Judging 'from 45 cases, he felt 
that the procedure was useful 'for the diagnosis of anaplastic 
carcinoma* bipton and Abel in (1944) measured aspirated cells 
to evaluate hypothyroidi«t) and Tanpka and associates (19'48) 
studied aspirates from colloid goitres. 





Out of 1000 patients hospitalised for a neck 
mass, thyroid nodule was responsible for almost half of 
the cases (Slaughter 1960), only were malignant 
CSkandalokis @t al, 1960), where aspiration biopsy is 
practised surgery is halved (Miller, et al, 1919)* 

Crile and associates (1979), stated that by routine use 
of needle bic^sy "In 82% patients with palpable lesions* 

It was possible to rule out the presence of canoir in ■ 
suspicious area and to ui« medical treatment Instead of 
thyroideetcamy* ■ . 

Msassa. t 

Manomas range in slse fron a 'few millimeters 
© can or »» in diweter, premiiQt as solitary, discxeate, 
small nodule, and contain follicles of varying site and 
in variable proportions, on cross section they range from 
pale tan to gray are soft and flashy and seHoetimes have 
foci of softening, hemorrhage, or central fibrosis with 
calcification. 

Morphological criteria used to ideatify an edanoma are s» 

1, Coa^lete fibrous eiiciqe»miiatioii, 

2, h clear distlntlcm betwe«si arehi^yMsture ineiAi and 
onluiida the cepenle. 
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3, Ca»pi:esi«ic»i of th® ttiyuroifl parencbpaa jneouad th« 
adenoma, 

4, iiacJc of multinodulafity in remaining gland. 

All adfifltiooMi# are characterised hy sente variation 
in ihm sine and lajsifoes of follicles as nell as in the 
abnndanc# of interfollicttlar stroma, 

HI3T0PATH3L0GY i 

* 

Ci) Solitary ifith well defined eapsnle, 

(ii) Adjacent glendixlar tissue may be compreesed, . 
Ciii) Composed of follicles of various sines or may 
show a trebecular pattern in enribrsonal ■ 

- Tubular or microfollicular in fetal, . , 

• Uomofollicular in simple, 

•* Macrofolliculez in colloid adenoma. 

Civ) CNsgenerative changes as haemorrhage, OMedimi# 
fibrosis, calcification, hmm formation and 
evst formation are emenon, 

Jk tPiP' 'PP* ilPipf^we ’ep' ePp ’PBP'PP-'jp "Pfp *|ipp"PPe* 'PP*'vliPPwewvei’PP''piiii(p 

(v) Tumour cells resemble those of the thyroid 
follicles, some time oxyphilic (so eallsMl 
tfusthle cells) or clear cells mey oecur* 

Ttw thich f ibrenas capsule of adenomas mmiislly 
contains huswunmis large vencua aijwaoids and occasloiisl 
eccantrlcally thicliatieli srteriea* The perlfhersl lissiin 
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of collttlax afiimoma® i« not always smooth and ixxegulaaf 
collection of tumonrs cells may be Incoxpoxated into the ■ 
inner pxotion of the capsule giving a false appearance of 
invasion. 

2* Other Mencraais t 

(a5 Papillary adencsaa « 

Tumonrs similar to follicular adaaiomas but 
with variable wnounta of papillary have occasionally been 
described and called papillary adenoma. 

(fe) Atypical adenoma i 

Rarely# very cellular# encapsulate# fleshy 
tumours# a range of structural patterns is fcmnd and there 
are foci of neoplastic cells with very biaaxe giant cell 
nuclei. The cytological characteristics imggest malignancy# 
but mitotic figures are infrequent and the capsule and venous 
sinusoids axe not invaded. 

Aapiratim in follicular edemona is miSMMROrphie 
witli rather c^iesive# small polarised itheets or acini 
arranged around colloid# The nuclei with prcminent chnsiio- 
'Centres are usually unifoiii small and eccentric within a 
granular cftcplaam or along aa »scltead nuclei* Thera d^ee- 
tlmae* is = ' 
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Cytc^athology in papillary and atypical adensana 
xewftls a dense smear with nuclear crowing and overlaping. 
Pleomorphic and spindl© cells axe some times seen. The 


nuclear cytoplamiiic ratio is greater in the atypical adeiKsma 
than in tlw folll«ular adenoma. There may be Miisonucleoei* 
and minimal nuclear -mei^rane irregularity moderate coheaJr»n, 
finely granular chromatin and absence of macronucleoli dla~ 
tinguishes this neoplawa from carcinona CLasag# W. et al, 
1978) . 


Xt is the most comon form of thyroid ewpicer in 
adults and i^ildren. Incidence is 54% to €@% of thyroid 
malignancies occur, approximately 80% of thyroid cancers 
is seen in indiiriduals under 40 years of age, largely 
because the less well differentiated neoplasms to 

occur in old jpermsns. The tumour usually presents as an 
incidental# painless lump in the nech. Hot infrequently, 
the primary lesicsi remains occult and the first sign Of 
the disease is metastatic enlargmaent of a cerrical lymph 
node, formerly# enlarged cervical lymph node withcmit any 
palpable thyroid enlargement or nodularity was regarded 
as lateral aberrant thyroid. 

It is s meiignsnt epithelial tweour containing 
pi^iillary stmotures* i^fgpiliafy oafCioosMi msar pi*o 
over half oontain an stelieture of tollieulaf ^id^amsnts. 




laf^ ^i^anents. 
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Hacroscopically as a discrete, but not encapsia- 


lated, fijcm, 1«5 cm in diameter# €anb«ded within a thyroid 
lobe* Occasionally tumours are larger and these are liable 



r#TrTiT;r5'if'4^< 


to invade the capsule of the gland 
fib ro tic and some are cystic* 


The tumour tends to be 


Microscopic picture is dominated by papillae 
consisting of a capilary and connective tissue network, 
supporting epithelial cells that often possess overlapping 
pale* so called ground glass nuclei* 


Cytopla«a may be clear or oxyphilic. The follicle 
formation is almost always pzemn-t and sofnetimes extensive 
small calcified spherical bodies (Pssetmoma bodies# calcsoe- 
pheritesf microliths) are encountered frequently in piqpillary 
carcinomas but very rarely in other thyroid lesicme also. 


A characteristic feature of these tumours is 


their tendency to spread via the lymph vessels* Metastasis 
usually remain localised for a long .period in the cervical 
lymphnodes e*g. lateral aberrant thyroid* metastasis of a 
latfflat papillary carcinoma. 


be regarded with ths greatest suspicion# since true papillary 
adenomas are extremely rase* But macropaplllaiy lesiowi of 
adenomatous goitre and pupillary strtKttures 4iffuso hyper'* 
plastic goitre should not ho confused with papUlarf oai*i*diw 
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CYTCPATHODOGY i 

The aspirate contains a high concentration of 
cells in sheet, branching fronds, small papillary groups 
or, rarely isolated, i-tell differentiated carcinoraa inay be 
characterised by HicmotRorphijMn, The cells of approximately 
10 u have nuclei of about half the sise of cellular voliane, 
hiKileus is bounded by a slightly irregular membrane, contains 
finally dispersed chromatin and often an eosinophilic nucleo- 
lus, is a circumscribed pale area, occupying at least a 
quarter of nucleus is some time present. This is the intra- 
nuclear cytoplasmic inclusions so designated because elee- 
tron microscopic studies indicate a cytoplasmic invaglitati«»i 
into the nucleus. This inclusion has been identified in some 
non thyroid tumours and within benigpn cells of the adrenal 
gland, liver and kidneys. 

Rounded, laminated, calcified psammoma bodies ere 
usually associated with papillary carcinoma* They may be 
surrcwinded by ■ atypical or malignant cells ©r by relatively 
normal ones* vihen the encircling cells appear benign, the 
unit may be mistaken for a colloid follicle. However' it 
reacts positively to Von Ko8se*s stain for calcium. 

Cystic degeneration of the papillary earcinonia 
nay cause pmsblems In interpretation of aspirate* Tbem , , / 
nay be inflenmatory atlle .and mnfttiinicleated giant ^«anll,|i«, 
.mngfeetive of tityxolditie* 


XmilTiagen et al (1974) observed papillary 
structures in 7 - 10% case# intranuclear inclusions in 
50% to 90?4 and psatrintcsna bodies, in 25% to 50% aspirates* 

Edwin Gould, Laura WataaK et al (1989), inves- 
tigated specificity and sensitivity of nuclear grooves 
and inclusions for papillary carcinoma. Ultrastructurally, 
these , grooves eonid inclusions are cytoplaaaic invaginations 
into the nucleus. Over all lOW^ papillary carcinomas con- 
tained nuclear grooves while 70% contained inclusion, grooves 
however, could be seen in 70% of non papillary neoplasms and 
56% of non neoplastic conditicms. Inclusions were present in 
13% of non papillary neoplasms and were obsejnsre in non neo- 
plastic conditions. 

Nuclear groove, also called "Nuclear eyebrow" or 
"chromatin ridge". In fact, Kini (1984) mentioned chromatin 
ridge as a pert of pathegonoinlc cytologic tetrad for papi- 
llary carcinoma along with pale enlarged nuclei, dusty 
chromatin, nucleoli and intranuclear . cytoplasKi incluslcms. 

A nuclear grooves was defined as a dark line 
ejctending usually from one side of the nuclear envelope 
close to the opposite side, poorly defined, thinner lighter 
lines wejps also seen and were also interpretated as "gipoove"* 
The nuiiA»e« #< nuclear grooves were smnigaantitatively grimed 
after ereelalef multiple high power fields e% el» 

wmi* 
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Grade 

0 

- Ko nuclear grooves present. 

Grade 

I 

- Bare grooves (On the average less than 



1 per 5 HPPs)* 

Grade 

II 

- Pew grooves (On the average 2/5 HPFs) • 

Grade 

III 

- Frequent groove® (15 or more/15 HPFs). 


In India also Impoirtanca of nuclear groowa 
a# an additional diagnostic criteria has been stressed 
up CBhambhani et al# 1989) . 


Ihe nuBiber of iHtaamclear vacuoles was also 
s«mi(|uantitatively graded* 


Grade 8 
Grade 1 
Grade II 
Grade III 


- Ho nuclear inclusions present* 

- stare Cl per 10 HPFs) 

• few (2 or 3 per 10 HPfs) 

• frequent (10 per 10 HPf s) * 


In cytological preparations, nuclear vacuoles 
or intranuclear cytoplasmic inclusions are consideriil' to 
be of diagnostic value and hm& been i^en in anyiduKre from 
3055 to 90% of cases of papillary carcinostia (Christ et al, 
1979 1 Jayarom Geeta# l9iS| Kini# Hiller et el* 1934) , 

Follicular Carcinoma i 

follicular carcirtcma is second most oocw&n 
thyroid laaligpBaaef with fre<pe»ce of 12% to 14% (M^K'o^j 
• 7*0* et el lfT7# oceure Mxe in females then iMil#e end 


25 


,p«alc iiicMeace Is in 4th decades (Vickery, 1978) * A 
diagnosis of follicular carcinoma inpliea upto a 70^ 
mortality at five years (Franssila, K,, 1973). 

It is biologically more aggesssiimi than tliw® ■ 
papillary carciiioiiia# Critical to the segregatiara of 
follicular from papillary carcinoma is the absence of 
ground glass nuclei, iisill fouaed papillal and psanw^ma 
bodies* 

It is a malignant epithelial tumour idLth groirth 
pattern and cells resembling those seen in mature ■ or 
developing thyroid glands, 

1- Ttwi twftours are composed of follicles of various 
sires or of combinations of follicles and cords* 

2- nuclei are compact and hyperehranatlc, 

i* Cytoplasm usually resei^les that of normal follicular 
cells# cmyphJULic cells (so called Hurthle cells) or 
clear cells may be found in part or throughout 'tihe 
tumour* 

Characteristic feature of follicular carcinoma 
Is their tendency to spread via the blood stream and a ■ 
distant metastasis# eiipecially in the bone may be the 
Initial ptmmmtlm simptoiii* byn^ no^ metastasis is rare* 


miilcrnl&x * 


1?h»s«> ar® ttwoiirs canposed of follicles son® 
times Indistinguish^l® fxom normal thyroid tisswi, adeno- 
matous goitre, or adeB'Cmas. Sobs® of tho-s® ■ tumours hav® 
ls®«n called metastaiiaing adenoma, Halignant adanoma or 
metastasiring goltr®* 

2- Hod®.x...atel.y..Diff®raiitlat®d gpllicular Carcinoma i 

In this gr<»p the tumours shew solid masses of 
cells or form trabecular patterns with U'arying degrees of 
differentiation into follicles. These tumours hawe been 
referred to as tratos»cular . carcincma and s<»e ha-v® been 
called “WINCKr.RKDE STBSJMA LANGHAS* S“, 

The inwasiwe obviously cancerous mass results in 
irregular enlargement of gland, The tumour is greyish white 
over grows the thyroid, replaces large parts of it, and 
extends through the capsule, a^iexent to or invade the tradied, 
amxscle, skin end great vessels of the neck* In this infiltipa* 
tive progressiaa, t3nm recurrent laryngeal nerves are often 
trapped* Both the local Ired and invasive forms often have 
an abundant fibrous stroma, hemorrhages, cyst f onsation, end 
areas of necrosis axe freguently present* - 

ThyroglObuliJi may be damoiistrated Jtammwiiisto^^ _ 

dhemlcally* 
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There ere several rare variant » histologic 
patterns of follloilar carcinoma CR«n«i G. Cotran «t al 
1939) * 

- Cell* with clear cytoplasm end closely r®»«*Asl« the 
clear cell carcinosma of kidney, 

- Cell# large and abundant cytoplasm { acidophelic) 
with amall piknotic central wiclei closely reawnble 
hurthle cells, 

- Insular type# agreeslve form of follicular carelncma# 
showing predominantly solid growth patterns (Carcangiu# 
M,L, et alf 1984) , striking resembles with raodullairy 
carcinoma but thyroglobulln positive and calcitcnin 
negative by lasmnirhilstocharaically, 

cyTOPATIi0.l400Y t • 

Aspirate from well differentiated careinona# 
there is an abui»iaiit« monotosnonis# aionoBiorphie collection 
of follicular cells with slight aniscmucieosis and awsMi 
nuclear overXappix^ end crowding* They form follicles with 
diseemable colloid or small sheets# or are isolated, 

Bvenly granular cytoplamn may foe moderate or .sdant, Xn 
contrast poorly differentiated form is readily idmatilled 
because of its dense osllularily# dissociatiooi marlnsi . , 
anisonueleosis* The cells dii^^lsy irsegtAlar neclesr membrenadt. 
and imiae aiacsoneclsoli* 
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Hfedttllarv Carcinoma i 

Iftidulary caxcixioiaa was first rscognised as on 
entity distinct from follicular carclnoina in 1959 by Hazajcd ' 
and associates* ^Chis type of aalignant opithalial turouxs 
are less frequent types ( Approximately 5-10%)* It is tbe 
most versatile of thyroid carcincroas, iserived from para- 
follicular iel cells with in the thyro-id# wedullary earcimxoa 
is a prototypic raeuroendocrine neoplasm* It has three distinc- 
tive features i- 

(1) Its amyloid stroma 

( 2) Its genetic association 

(3) Its elaboration of calcitonin and other peptides. 

1?he amyloid in these tumours is derived fitsm 
the neoplastic 'c* cells and represents altered calcitonin 
molecule with respect to genetic association perhaps 80-«9*0% 
of these neopiairos occur sporadically, usually in adults# 
but 10-15% are encountered in children end teenagers* 

J^E^roxijaately 80-90% of medullary carcinoma 
secrete calcitonin# scxnatostatln and gastrin releasing 
peptide (Bombesin) * They may produce hlstamlnase, pros- 
taglondlns and (Kora rarely) ACTH, vasoactive intestinal 
peptide (VIP) and serotonin* Calcitonin and/or prostaglandJn* 
induce diarrhoea can seen in about $0% of patients of Kiedwilarf 
carcinoma* 
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Macroicqplcallf iih» twaour tissue may toe soft 
and fleshy or firm end gritty, ranges frcse grey white to : 

yellow brown. There stay be foci of hemorrhage and necrosis 
in larger wtctions* Two patterns can be dlescril»d maesos- 
copically. Discrete t«»«mrs in <&m Ic^, or mMerous nodule ; 
that usually Invol-ve both Ic^s. 

If ioroseopically tumour often containing amyiald# j 

eoB^sed of i^indle shaped, polygcsnal or round cells arranged . | 

' ' I 

in sheets, cords or trabecule, often tuscur has a well defined j 
organised pattern and, rarely, it forms follicle lihe strac- ; 
tares and artifacts xesambling papillae. Xts histological 
pattern may resettle that of a carcinoid, a paragangliona, 
an islet cell insaour or an undiff esentiated carcinosui, 
neoplastic cells hate functional and structural charae^xls** 
tics of parafollicular cells (C, cells) . 


Ultrastructural studied usually disclose in all 
cytologic patterns mwijrane bound secretory granules ^fcat 
represent siies of storage of calcitonin inid othsut isiptides. 


mmmi * : 

ilspiratft with plaanacybold# spindle or Aelli** 
cular type cells* These axe patterned In sheets# ssmll 
fioops wiiii no scint formation# or sii^ly* Ths cells aril 
similar in sine or laigor tlwe folUcalar calls* the flnm 
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fjtaiiularlty of tl» sciBotiBwis abojatoat cytoplasm is aoslsio- 
philic (LowbagaiJ, T*, 19795. PlamnacytoM calls ar® tri- 
aijgular siii<S eharectoiised by binucleation or trinuclaation. 
There may be some auleoaucleosia of the usually eceatjrie 
nuclei as well as a few nucleoli. Diffuse or focal collec- 
tions of adtayloid., resembling colloid strands# may be 
apparent. 

teyloid can be specifically identified by special 
stain » a positive crystal violet stain ijadicates either 
amyloid or colloid (Lijunberg# 0.# 19725. But the more spe- 
cific Is c<Mg& red. 

Soderstrom et al (19755 reviewed aspirates from 
18 medullary carcinoma. The malignancy -sms correctly iden- 
tified in S7% (including one occult carcinoma) and in 
the Congo red stain was positive. .. 


DKDiFFiREMiAfro chmmmk 

iH,l2s?aSfe9iaai; * 

A maligasMant epithelial tumour# about 10% - 1S% 
of all thyroid carcinoma belong to this group. These tuswaurs 
usually occur in 7th and 8th decade of life and include sosms 
of the most msillgnant neoplasm encountered in 'twmm* JMlost 
neoplasms haim uwially involved large areas of tlui thyroid , , 
gland and indeed# have eactsi^tod beyond its confines to . 




] ■ ■ - ■ ^ ■ ■■ • 

,i riJMiiilUt l .vix ‘ , , 


produce bulky masaes. Invasion beyona the capsule, blood 
vessels Involved, and foci of infarct necrosis highlight 
tlie aggressive rapid growth of these form of neoplasm, 

fhis tumour is typically cxanposed of trying 
proportions of spindle, giant or small cells, coranaaly imi- 
tating a sarccwaa* Definite neoplastic epithelial structures 
can uaually' too found, althcmgh exairiination of multiple sec- 
tion may to® necessary, often there is a mixture of ccsmpo- 
nent® including squamous cells. Occasionally there are foci 
of bone, cartilage, and osteo clast like cells* In msmn 
cases the tumour seams to represent the teria,inal sta^ in 
the dedifferentiation of a follicular or papillary carc,iaoB» 
in the primary, lesson of the metastasis* In others, it may 
toe associated with an adenoma or adenomatous <^itre* Xn 
cases with renmants of collicular or papillary carcinomas 
the tumour should toe placed in the undifferentiated oarci- 
ncana category* The undifferentiated carcinoma are the moxm 
aggressive thyroid tumours* 

Bllllgli, * 

(a) gb.in.dIe.....oell....tyi»«. * These tumours consist mainly of 
spindle cmlls* 

(b) Claat c»ll bwi* « *h,«> tamout, u* conpo**! of nxyim 

proportion of giant cells, which predominant and spindle 
cells, BiMmxm cell feme and nuclei are fxeq^1i« 
cal mitoaia may toe sRUMiroua, , .. „ 


Cc) wfaall cell ty&e t The»« tumour# are composed of cell# 

that are mailer than those of follicular epithelium 
and have little cytoplam* The cells are usually round 
or ovoid and nuKslei hyperehromatic* The ©ells grw In 
compmet clusters or in diffuse sheets resembling m 
malignant lymphosaa, 

SaltOlag » 

Aspiration biopsy reveals bias r re, large cells* 
Many are isolated and may be mistaban for calls from a 
sarccma. The cytoplasm is moderate in amount and Glearly 
defined, Binueleation and multlimcleation are common, Hu- 
clear membranes are irregular# chromatin Is'clunped# and 
macronucleoli may be seen. Blood and necrosis ana comon. 
Cells from small cell ttmiour resmable histiocytic lynphoma* 
byshesine# small cell groups ha'<s^ scant cytoplamn and eni- 
sonucleosis, Barely are there abnormal papillary forms 
Cbowhagen et al# 1974), 

A. malignant epithelial tuawour idiich are est^imsely 
rare with cells showing so called intereellmlar bridges ansV 
or formino Jteratin, 

This category is reserved for ejctremely raSMl 
iMMours mm^penmA pumXy of epitheiliiii* twi 

steeid SMit be coafneei with a direct eidNiBidrwi 


of the larynx, trachea or oeacaphagus nor with a metaataais ' 
frora a distant «it® nor with «quwi»ou» metaplasia which i* 
coOTtion in i».opla»« and inflammation of the thyroid, 

«(|0.moiis carcincraa call# are aapirated* 
the posaihility of extension from a cancer In the larynx 
trachea or oesophagus* must he ccaisidered. 

In cytologic . specimens the most dlstinetiire 
finding in highly differentiated ca.ses is the presence of 
tumour cell® of varying sire with abundant orangeophilic 
cytoplamii Indicative of keratin production* Tha taraonr cells 
may occur singly, in small clvoaps or loose clusters* tticli 
variation in sine and shape is characteristic of this tmaour 
type and Msarre form or elcngated spia^Ie shaped cells se«n* 
Marked nuclear hype rchrotmasia with coarse chromatin is uni* 
foxmly present* 

Keratinisiid*. degenerate* and anuclea1»s sguaoaes 
axe often present (WHO* 19T?)* 

A variety of non-neoplastic lesions may appear 
as swellings of the thyroid gland and be suspected clini- 
cally to be tsimours and can be confused with neoplasm 
histologienllyt 
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ADEKOmTOUS (HOXXILAR) GOITRE | 

Deficleney of thyroid hormone leads to a aroectrwa 
of lesions begining with diffuse hyperplasia and often in an 
adenoraatous goitre* Each stage of this process can; si«ulete 
tumours* for exMaple* the hyperplasia of sane congeni- 

tal goitres* macropapillary structure of hyperplastic epl- 
thelim* and the nodules in an adenomatous goitre* Macro- 
papillary structures found in adenomatous goitres should not 
be confused with papillary nec^lasms. 


WmxmmB the tinlformiiy of structure* tl» distinct 
encapsulation* ard the ccffl^resslon of surrounding tissue e.rtt 
characteristics of follicular adenwas* . such features at 
tiines may also be found in the nodules of adenomatous goitre* 
and distimrtion between tM two entities may be impossible* 


Cytologic differentiation of colloid nodules from 
follicular neoplaam has not possible because of meanty 
amount of tissue obtained by fHiyC* end In a cellular bloody 
aspirate* most authors find differentiation difficulty bet- 
ween follicular neoplawn and cellular colloid (Bloch et al* 
1983i Kline* T.S., I981f Koss et al# 1984 1 Suen et al* 198>| 
and Orell et al# 198®) * . ^ , 

fbe distinction between these two smtities is 
important lieeiwi.se colloid nodule may be mam^Swl* OpaasifS^ 'v- 
tively* and foUicular nseidasms twed to be 
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the detemiiiiitioR of uelignancy impend on hi«tojLogic iwa- 
luation of capsular and iraacular invasion {M:kerman et al, 
1985? LDwhagan, T** 1979), 

Ignatius# T.M* md Sosa# W*S, (1989) c€mclud®a 
tliet p re sane® of liyparplastic papilla* and fragEwaat* @f 
dilated foil id®* in aspirate* of colloid ncadul®* are useful 
for distinguishing colloid nodule* frcei follicular ne^lasra. 

The colloid eontainiiig aspirat®* almost always 
indicate the presence of a colloid nodule (FriiAiiaii *t al# 
1979; Levar# 1985)* Fluid containing aspiratas may occa- 
sionally com® fxom papillary carcinesaa or anaplastic carci- 
ncraa# such aspiratas ar® usually callular and diagnosis otm . 
he mad® fro® nud®ar features (Char>et al, 1988) • Bloc^y 
aspirate present problem in differentiating cellular caolloM 
nodule# follicular adenoma or carcinoma (Black at al# 19S3i 
Klin# T.S.# 1981? l^ever et al# 1985? Suen at al« 1983)* 

gh.ron.ic thyroMitis s 

Bspeclally the Eaidiiiaoto type# a variety of 
Xesi^ass occur that have been mistaken for malignant issMpJlaini 
extreme infiltration with lymphoid cells may suggest lysplioiMt 
However# the presence of smtur® lymphocyte oflasii with lyrniM^ 
follicles eoiitaining a fensinal cMitim* plasms cells# 'mA- ' ■ 
resi<!kial thyroid follicles lined by oxyphil cells is m«iiaiy 
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sufficient to distinguish thyroiditis friwi m«%.lignant lymphoina# 
In scsTie cases o£ Hashinioto thyroiditis epithelial prolifera- 
tion is prominent feature and awst b® dif femeitated from ' 

carcinona, A small biopsy of thyroid or of ejctruded thyroid 
tissue affected by thyroiditis may lead to an erroneous 
diapnoais of metastatic follicular carcinoma in a lymphnode 
since abnormal epithelium . in m abundant lymphoid stroma seen* 

Aspirate characteriaed by the. presence of nuiRe»cwi.« 
lyjnphocytic cells with a scanty admixture of follicular cells* 
Follicular cell may show enlarged hype.rchromatic nuclei surr- 
ounded by eosinophilic granular cytoplasms.. 

Ravinsky and , Safneck (1988) performed a sttwly cm 
differentiation of hashimoto* s thyroiditis from thyroid neo- 
plasm In FRAC* and ccsacluded that distinguishing characteris- 
tics are cell arrangements* nuclear chitsaatlii pattern and 
nucleolar appeerwace. Hashimoto’s thyroiditis was characterised 
by flat sheets and clusters of epithelial cells with oncoeytlcj 
changes or oeeasioiially by cohesive tissue fregtnents with cells 
well oriented one to the other* Thyroid neoplasm# were charac- 
terised by loosely cohesive, syncytial type tissue fragment 
with crowded overlapping cells poorly oriented one to the ' 

other and/or nueierous isolated single cells* Second crlterlmi- 
is appearafice of imclear chromatin in Mashisioto*s Idtyroiditilp 
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pipttmtt conducted in Oiqjmirtiwiiit 

©f Path©3.©gyi, H«dical CeCLi©©©* (flfharaai* Ccm^riwi© 

•nalyai# ©f tiMaity ««w» patlants ©f thyroid mXmxgmmmt 
©'I;'fctttidiii9 diffiaa^nt snngFicai ©©% patJnsi; d©pft3rtaMixi%a 
and also i«tianta adaitlDad in Madical Collage 

Hoapital# 

Vhm naadla ae^iraticn cytology ma 

perfoxKtad in all the cases, and cytologieal erealnaticia 
was done, which was cornalated with hist©f>athology in 
suitable eases* Following ^muyations were made t 
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Pine needle aapiratioa biopsy cytology (PNAC) 
has been widely accepted in the diagnosis of different 
thyroid nodulea* -Tim high prevalence of goitres in this 
and other part of state has created an increased awaxe~ 
ness of the need of practising "Selective" thyroid surgery? 
because by fine needle a aspiration cytology neoplastic 
tumours can be easily differentiated from non neoplastic 
conditions* 

The present study entitled "PIKE KEEDELE ASPIRA- 
TION CYTOLOGY, ITS CORRELM!IOK WITH HlSTOPATiOLOCnf IN 
THYROID TUMOURS" ts based on 27 eases of thyroid nodules. 
These patisiits were selected fro® the Out patient IN^art- 
m«nt and in patients addmitted to various sux^ical wards 
In Medical College Hospital, Jhan si. 

The purpose of this study was to deteonine the 
clinical value and accuracy of P.n.a.c, procedure in the 
preoperative detection of malignancy, special attention 
were paid to see the sensitivity, specificity and overall 
diagnostic accuracy of FHAC as a diagnostic tool In pre- 
operative patients with thyroid swelling. 
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In present study females constituted about 
96 * 30 *' whereas male constituted only 3 . 70%# Since present 
,3tudy '-ms small and only selected type of eases were 
inclvtdod for study# ITie awl® female ratio was It 3, In 
other studies th© male female ratio has been reported as 
li4,5 (Lohayen 1979), li6 (Geeta Jayram 1989) and lil7 
(Edneia 1989) in Isirqphoid lesicsi of thyroid* 

In present study maximuffi nwiber of patient were 
found to be between 21-30 years age range (48*1S!^), may be 
because, younger female patients reported for their neck 
vmlling due to cosmetic reasons* Pandit and Kinare (1986) 
hay® report<i^ Gsily 25% patient in the aboy® age range in 
their studies* As regards, patients in different age ranges, 
our findllngs are similar to findings by others (Pandit, A* A, 
and Kinare, 1986) • 

the cases mostly presented as swelling in neck 
associated with pain and dysphagia sc»ne cases did ha,y® 
Hoarsness of toice* 

In present series thyroid swellings were unilate- 
ral with smooth surface and of variable ccmsistency* Other 
signs e*g, exophthalmos, fixation to deeper structures were 
observed in some cases only* Similar type of presenting signs 
and symptoms have been reported in the series study by diffe- 
rent authors- (Geeta Jayram «t al 1989) • 


Mo«t Of the cases of goitre® were diagnosed on 
the basis of abundance of colloid, some atrophic folli- 
cular cells. In cystic colloid goitres phagocytes were 
a frequent finding. As regards diagnostic accuracy, in 
all hiatopathology confiaaed the cytological (FN/C) diag- 
nosis of goitre in 6 cases -.A diagnostic accuracy of lOO!?, 
which is in accordance with the accuracy percentage (lOC^) 
r^orted by Aggarwal et al (1989), where as 95*8% accuracy 
was reported by Geeta Jayraw (1985) in goitre cases, 

iAcute thyroiditis was observed caily in one case 
cytological ly, and hlstopethological correlation we# not 
possible due to non availability of biopsy material. Thy- 
roiditis is classified according to tlm predoainant infla- 
mmatory cell type vis* acute thyroiditis wimin the inflamma- 
tory component is granulocytic* The diagnostic accuracy 
.achieved was 100% in cases of actute thyroiditis and 70% 
in cases of Hashlmoto*# thyroiditis (Oeeta Jayram 1989), 

Thyroid nec^laams In (fKAC were identified by 
highly cellular smears with tumour patterns, Cytologically 
three (3) cases were dbserved as follicular adenoma on the 
besl-r, of monomorphic aspirate, with rather cohesive small 
polar i:?;od sheets or acini armaged axoung colloid (ICline, 
1981) , As regards diagnostic accuracy In two caMis hist©- 
pathology cenfirmed the cytological diagnosis of folliculajf 
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adenoma in one case - a diagnostic accuracy of 5C^.^., v;here 
as ueeta Jayram (1985) reported lOO/i accuracy in follicular 
adenoma. Histologically other cases ^ in present study vas 
confliaied as papillary carcinaaa thyroid, 

FNAC revealed follicular carcinoma in thyroid 
cases on the basis of an abundant, monotonous, moncmorphic 
collection of follicular cells with slight anisonucleosis 
and some nuclear overlapping and crowding. They form folli- 
cles with discemable colloid as small sheets, or ere iso- 
lated, The ecentric, oval nuclei, sane time larger, regular 
nuclear membranes* fine or osarse chromatin, and pronlnent 
nucleoli (Kline 1981) • As regards diagnostic accuracy in two 
casesf histopathology confirassts the diagnosis of follicular 
carcinoma in one ease, A diagnostic accuracy of 5()9&, ottier 
ease was foui^ to hm & case of chronic granulomatous thyroi- 
ditis, whereas Geeta Jayfam (1985) have a diagnostic accuracy 
of 21,1% and 100% accuracy was reported by Aggarwel (1989) la 
eases of follicular carcinoma thyroid specially cold thyroid 
nodules. 

Anaplastic caxcinama exhibited the most malignant 
cell pattern. The giant cell type presented as heterc^enooa 
mrtetial composed of necrotic tissue with biaara giailt ceils. 
In present study fUAC showed only am case of flant cell 
carcinoma unfortunately biopsy ^s not available for hlstCN- 
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patjholo^ical correlation* Geeta Jayrain (1985) and itorarwal 
(1980) both had reported lOW diagnostic accuracy in ana- 
plastic carcinoma cases by FKJC* . • 

Cytologically a diagnosis of suspicious for malig- 
nancy was made when the smears were very cellular shows 
tissue f ragnents# the cells did not confirm diagnostic cri- 
teria of malignancy* but they revealed large nucleus* com- 
pared to benign me are* The honey pattern seen in benign 

lesions is present, but the cells are crowded, overlapping 
and pleomorphic (Pandit 1986) , In present study there was 
one case wl»r® a diagnosis of auspicious for malignancy was 
made* which was later on histopathology confitoed as folli- 
cular cmtcismmm* There is an accordance with observations by 
Pandit and Kinare ( 1986) whan all cytologically suspicious 
cases wore confirmed as follicular carcinoma histopathologi- 
cally later on* 

In present study* the overall incidence' of malignant 
neoplaam/suspiclous on the basis ' of FNaC cases ere to be ajqpiro- 
simately 27*3%» This is in accordance with reported incidence 
of 29. (Molich 1974), 22*2% (Pandit* 1986), 22.1% (P Harsoulis 
1986), whereas incidence of 44.4% reported toy Aggarwal (I9it) 
in cold thyroid nodules* As regard 'diagnostic accuracry of 
suaplcious/maiignant neoplaw it was 66.67% as compered to 
reported accuracy 65% (March 1989), 46.8% (Lohagen 1979), 

95,4% (Aggarwal, 1989) and 100% (Pandit 1986). 


TABLE -» I 
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Statistical data® for diagnostic sensitivity. Diagnostic 
specificity. False positive rate. False negative ret®, 
overall diagnostic accuracy and positive productive value. 


Total ninaber of cases » ll 

Cytological Benign cases- 8 

(a) Histologically benign cases 

(b) Histologically malignant case 

Cytological suspieious/malignant case 
Ca) Histologically malignant case 
(b) Histologically benign case 


1 (True negative) 

1 (False negative) 


- 3 


2 (True positive) 

1 (False positive) 


1. DlACNO ST 1C SENSITIVITY 

- 

-True positive ♦ Felse negative 


■^Ir 


2 ^ 

3 


66.67% 
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Tmg 
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2+ 7+1+1 

POSITIVE PRBblCTIVE VALUE 
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Tlroa » could give a 81*8% wrrect diagnosis in 
cases o£ tJiyroid swellings as compared to March (1989) and 
.■^igormil (1989) idio give 87,0% and 9T/» correct diagnosis 
respectively. 

Out of eleven cases, eytologically benign cases 
^’crc eight, seven were proved histologically as benign - 
hence, true negative, and one was histologically aalignant- 
hence, false negative. In three cases findings were cytolo- 
gically suspieious/raaligaant, two histologically proved 
malignant - true positive and one was histologically benign- 
false positive (Akermen 1985), 

■ diagnostic sensitivity on the basis, formula ^Vcn 
in Table I- ft Ture positive)/ (True positive + False negativejJ 
gives the probability for the method to detect a thyroid 
malignancy was 66,, 67% in this study, whereas in other reported 
series sensitivity was 89*2%, 57*0%, 75*0%, 68*1%, 84*6%, 
according to P* Harsoulis (1986)| Man Akerman {1985)| H«Puben 
March (1989)1 S*K, Aggarwal (1989) and Schmid et al (1989) 
respectively* ■ . 

The diagnostic specificity -on the basis, given 
formula in Table 1- fCTrue »tgative)/(True negative Paliwi 
positive )7 gives the probability for the method to ccmflrra 
a malignant thyroid mass was 87*5% in this study* liiterature 
mmm 9i*4%* 98*0%# ft *0%# 100% and 78.70%, according t© P. 
Haxfssiilis et al (1988) i Man Akerman et al (I985)f K* Stibiwi 
Hatch (1989)1 S.K* Aggatwal at al (1989) and et al 

(iINMI) taspectiiPilf* „ , . ■.‘■wv. ■ ^ ' ■ 
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Over all diagnostic accuracy on the basis of 
given fomule in Table I « [(True positive t True negative)/ 
Tnxe positive * True negative +■ False positive +■ False 
necative)] were 81*81% in our study, P. Harsoulis et al 
(1986) reported 94.3W over all diagnostic accuracy. 

The false positive rate on the basis of given 
foxnula in Table I- [(False positive) /(True positive + 

False positive)] was 33,33% and P, Harsoulis ®t al (1986) 
reported 17,5%, The false negative rate on the basis of 
formula in 'Table I - [{False negative) t (False negative t 
True negative)] was 12,5%, P, Harsoulis et al reported 2»TAm 

The percent of correct positive diagnosis eafpressed 
as the positive predictive value on the basis of formula given 
in Table X- [(True positive)/(Tui:e positive t False positive)] 
was observed 66,6T% in our study. 

The sli?^tly low values in the statistical data 
is due to lesser nuRober of cases available for correlation 
with hi stop ethology. 

The present study shows that PHiC is a safe and 
simple method with high degree of over all diagnostic acca-* 
racy, sensitivity and specificity* 
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c onclusioe 

Dis«a»« of the thyroid are of great importance 
beccus© most are amenable to medical or surgical manage* 
mont, and nodules in the thyroid have always conwjoned a 
great deal of attention because they are seme times 
visible, ©re often palpable by patient and always raised 
the question of cancer. 

The pzea»nt study entitled "FIKE KDiiDLE ASP IRA* 

TiON cyroLOGY, ITS correlation with histopatidlogy in 
THYROID TUtcURS” conducted in the Department of Pathology, 
!‘!»dical College, Jhansi, Cases were selected from 
the out patient departnmtnt and admitted patients to varicnui 
surgical wards in Medical College Hospital* Jhansi. 

Thi present study iratoodies analysis of 27 cases 
a<^d t9 years to years of age. female patients 
predianinated over male patients 26 female and one male 
{ Ratio 26 I 1) • Majority of them hailed from rural pc^u* 
lation of BundelMiand irngion. 

A total of 27 cases of thyroid enlai^ettent weipe 
studied by Pine needle aspiration cytology, and in eleinMa 
Cases both classical biopsy and WJC was performed# the 
results thus obtained by two procedures, were compared. 



wre in 7 cases {25,93%) and one case (3,7% 


aspiiration cytology, 


In eleven cases (40.7%) which were subjected 
to both cleesical bic^sy and FKiyc, correct diagnosis was 
made in 9 cases (81,8%)# false positive in one ease (9#09%3 
aM false negative In one case (9 •09%)# 

In the present series we found, diagnostic 
sensitivity as diagnostic specificity as 87,50% 

with a over all diagnostic accuracy of 84,62%, 







Im 


■ ixwril, Gita Jayram, /orun Kakar, Ghanshyam# i^ajew 

, G .j-nclfir Tent : F.W.a.C, diagnosis of the soli- 
tary cold thyroid nodule, CQ«ipari«on vith ultraatwioaraphy, 
radlonmclide perfusion study and xeroxadiocraphy, Acte, Cyto, 


1 


^olm 33 CliOiil) I 41-47, Jan-Feta,, 1989, 


2« BlocK, Dailey, G,E*, J,A, t Thyroid nodules 

indeterminate by needle biopsy. M, J. Surg, l^.G s 72-76|l983* 

3. Budbrajam S.K,, Pariranjagam. «,J., Chandra, M. * Ind. J, 
Cancer, 9 * 56~65i,l972. 


4, Burke, J.D*, Sutler, J.|F* and Fuller, L.M. t Malignant 

lymphomas of thyroid, A clinic© pathologic study of 35 U 

I’!, 

patients including ultrastructural daservation. Cancer, | 

39 « 1587-1602J 1977. ’ 

i: 

5, Carcangiu, M.L. et al- i Poorly differentiated (Insular) It 

II 

thyroid carcinoma. A reinterpretation of Danghen*s || 

f'i 

"vaifichemde Struiaa'*, Am, J. Starg. Pathol,, 8 t 655| 1984, 'll 

'■fe; 

6, Chan, J.K.C,, Sow, D. i The grooved nucleus, A useful diagnostic 

criterion of papillary cnrcintxna of thyroid. Am. J. Surg. Pathol, g 
10 s 672-6761 1986. ■/] 

7* Christ, Fi.L,, Hoya, i Intranuclear cytopleamic inclusion# 
(Invegtnallona) In thyroid aspirates - Frequency and specifi- 
city# Acta# C 3 ftOl*# • 23 t 327— 33l| 19?9# 


II 


8. Colarchlo, T,/'.. wt al i Pine needle cytological diagnosis 
of thyroid nodules i Review and .report of 300 cases. 

J. llurg,, 140 i 568j ^980. 

9« Craver. L.!', and Binkley, J.S, i Aspi. biopsy of tiwiour 
of lung. Jun. Thoxac, Cardio. Vesculer. Surgery, 8 * 

435-4631 1938, 

10, Crile, G,, Jz * f Ss selatyn, C.B,, Jr,, and Howk, t 

Hfeedl® biopsy In the diagnosis of thyroid nodules appearing 
after rediation, K. Engl, J. Med. 301 i 997-999; 1979. 

11, Doniacn, I,i The thyroid gland in systereic pathology 
edited by VJ.S.c, Symmers Fourth Volume, Second edititaa, 

London Churchill Livingstone, 1978-2038? 1978, 

12* E,c, Clayd«ra i Practical section Cutting and staining, 

5th Ed,, Churchill Livingstone, Edinburgh and London- 1971* 

13, Bdnela Tani, Lsnbert ^oog t mpp and Inrounocytocheroistry 
in the ■ diagnoaie of lymphoid lesions of the thyroid gland. 
Hcta, Cytol, Vol. 33 tKo,l) t 48-52, Jan-P«b,, 1989. 

14* Edwin Could, Laura l^t«ak, Wilfred© Chamito, Jorge Alboree 
Saavedra I Nuclear grooves in cytologic preparations. A 
study of the utility of this feature in the diagnosis of 
pep^lary carcinoma, Acta, Cyto, Vol, 33 (No.l) i 16-20, 
Jan-Peb, 1989, 

15, Eihhom, J*, Franren, s, i Thin needle biopsy in the diegnosis 
of thyroid disease, Acta Padiol*, 58 • 321-33f| If 82* 


Ill 


16, -i'axoo'ki, k.a. i Int. Sxirg,, 51 i 317-333? 1969, 

17, irensslla# K.O. t Papillary vasrstas folliculaj: carcincsita. 

Cancer, 32 t 853-864? 1973, ' 

18, Fxieoman, H., Shimaoka, K./Oetaz, P, t Neadle aspiration 
of 310 thyroid lasions, Acta, Cyto,. 23 i 194-203? 1979. 

19, Gita Jayram i F.K.a.c, study o£ the solitary thyroid 
nodule, profile of 308 cases with histologic correlation, 

Acta, Cyto, Vol, 29 (Mo. 6) i 967-973, Nov-Dec,? 1985, 

20, Gita Jayram, Bharat Singh, HaRtan, K, Marwaha i Grave* s ' 

dikare, /^pearance in cytologic smears from PNA3 of the 
thyroid gland, Acta. Cyto, Vol. 33 (No,l) i 36-40, Jan-?eb,l989, 

21, Grieg, e,D,w, end Gray, A,C,h, i Mote on lymphatic eland in 
sleeping sickness. Lancet 1 i l570,l9oi^, ■ 

22, Hazard, J,B., Hawk, W,A, and Crile, G, t Medullary (Solid) 
carcinoma of the thyroid - A clinicopathoXogic entity, 

J, Clin, Endocrinol,, 19 i 152-160? 1959, 

23, H, aaben Marach, i Usefulness of f,m*a,c, of the thyroid 
in «« endemic goitre region, Acta, Cyto, Vol, 33 (Ko.l), 

31-35, Jren-p^.l 1989. 

24, Ignatius, T.M., Kung, Rose, w,s, Ymn t F,N,A,C, of thyroid 
distinction between colloid nodules and follicular neoplasrae 
using cell blocks and 21 gauge needles, Acta, Cyto, Vol, 33 
(No.l), 53-60 I Jan-P^,l 1989, 


IV 


2S» Kiisi# s*H, mt *1 I Cytc^athology of medullary caxclnoma ^ 

of thyroid. Arch, Pathol. Lab. Med,* lOO i 156-159| 1984. 

26* Klin®, T,s, t F.H.A.C* past, present and future. Arch, 

Petho, Med,, 104-*117| 1980,' 

27, Kline, T,s, t Handbook of Pine needle ai^jiration bic^ey 

cytology, St, Louis, c,v,. Mo-day, 85-ll3f 1981. : 

28, Klonof f, ■ D,C, and Green Span, P,S, t The thyroid nodule, 

Mv* Intern, Med,, 27 i lOlf 1902. 

' ' ' ' ' - ■ ' i 

29, Kos», L.C,, woyke, s,, Olszewski t Aspiration biopsy i | 

I 

Cytologic interpretation and his'tologic bases. New York, | 

Igaku Sholn, 12 • 154-190| 1984, 

30, Lang, w,, Atay, 2,, Georgil, A,, t Die cytologiache unter- s 
schudvitg folllkularer tumoren in der gchiddr Use, Virchows, 
Archiv, {Pathol, Anat,), 378 i 199-207# 1978. Quoted by Kline, | 
T,3,, Handbook of PNAC, St, Louis, C,V, Mosby, 1981, 

31, Lever, J*v,, Trott, P,A,, Webb, A,J, i Pine needle aspira- 
tion cytology* d* Ciln, Pathol,, 38 t 1-11, 1985. 





34, IiOi»*.ageii, T., Graubexg^ p.O.., Lundell. G., Skiiaari, P., 

Gundblad, R, , Willemfi, J.S, s Aspixation biopsy cytology 
(^\ijC) in nodules of the thyroid gland suspected to b« 
inalignent. Sure, Clin, Horth. 59 i 3-18j 1979. 

35, l-iowhagen, 'f,, Sprenger, E, t Cytologic presentation of 
uhyroid tumors in aspiratioi biopsy smear. M:ta. Cytol, 

IG » 192-197? 1974, 

36, ^5an Akerman# Jan Tennvall, Anders Biorklund, Hans Martensson, 
Torgil Moller i sensitivity and specificity of P.K.A.C, to 
diagnosis of tumours of the thyroid gland. Acta, Cytol, Vol, 
29 {Ko,5) t 850-@55, Sept-Oct.f 1985, 

37, Martin, H, E, and -Ellis, E,B, i Biopsy by needle puncture 
and aspiration. Aim, Surg,, 92 i Ii9-l8lf 1930. 

38, Miller, J.M,, Hamburger, J,I, and Kini, S, s Diagnosis of 
tl^ thyroid nodules* Usa of fine needle aspiration and 
needle biopsy, J.A.M.a,, 241 i 481-484 1 1979. 

39, Molltch et al i Quoted by P, Harsoulis et al i P.K.A.C, to 
iiKS diagnosis of thyroid cancer i Caspar ative study of 213 
operated patients, Br, J, 3urg» Vol, 73, June, 1986, 

40, Nilscm, L.R, and Persson I Cytologlcal aspiration biopsy 
to adolescent goitre, Acta Padiatr, Cstockh), 53 i 333-33®| 
1964* Quoted by Kline, T.s,, Handbook of F.Sf.A.c,, St, hmim 
c.v, Mosby, 1981. 


VI 


41. orell, J,:-.., Jterrett. G.r., Walters, M.K.I., v.lii-talicr# D, * 
i-^anual ?xd d-tias of fine neeflle aspiration cytology* 

London, ClLnichlll Llvinc stone, 5-6 * 65-86? 1906, 

4 2. Pandit, A, A, & Kinare, s.G. : Fine needle aspiration 

cytology of thyroid, Ind. J, Cancer. Vol.23 i 54-58#1906, 

43* Person, P, •• s Cytodiagnosis of thyroiditis, Acta, Ked. 

Scand. (suppl,), 483 i 8-100? 1968. Quoted by Kline, I.S. 

0 

Handbook of F.it.a.C. st. Louice, C.V. Mosby, 1981, 

44. F, Harsonlis# Maria Loontsini, Bcohomou, A,, Gerairaidis T 
Sauribarounis C, f.k.a.C, in the diagnosis of thyroid cancer • 
Comparative study of 213 c^erated patients. Ex, J, Surg,, 
Vol, 73 (No, 6), 461-464, June? 1986. 

45. Ramzi, S. Cotran, Vlnay Kumar, Stanley, L, Robbins i 
Robbins pathological basis of disease 4th Bd, t W»B, 

Saunders Conpany, London, ' 1214 -124 2? 1989, 

46, Ravinsky, E., .Safneck, J.R. i Differentiation of Hashlmoto’s 
thyroiditis from thyroid neoplasms in F.N.a.c. Acta Cyto. 
Vol, 32 CKo. 6) 854-861, Nov-Dee., 1988, 

47, Rojiski, M.T, and Gharib, H, i Nodular thyroid disease. 
Svaluation and Managaraent,. N, aagl. J. Med. 3 13-4 28 1 1985. 

48*3achde'va# H,S» and Wig, J.D. i Ind, J# Cancer, 10 i 375-38if 


1974 # 


VII 


49, .:>chima, I.rdttrner, D., l-^chman, VU» reichtinger, H. i 

Cl inicopnthologic maharenent of tumors of th® thyroid 
I'l-t-n-' in .-’n ^»nderriir goitre . area. M;ta. Cytol. Vol. 33 
Ko.(l) * 27-30, Jan-Peb.? 1989. 

50, Schneider. V., Fxable, c.J, j Spindle aw.! giant cell 
carcinoma oi. the thyroid s Cytologic diagnosie of F.h.:.. 
Acta, Cyto.. 7A t 184-189? 1980. 

51, ^cliroffi F.L., and paymaster, J, j Ind. J, 5iurg., 20 • 
346-353? 1958, 

52, Sbandalokis, J.E., Gray, Takakis, K.c,, Godwin, 

and Poex, D.H, a Tumours of the neck. Surgery, 48 i 375-384? 
1960. 

53, Slaughter, b.p, et al i Clinical evaluation of swellings in 
the Neck, Sure, Clin, North Am, 36 a 3-9? 1956, 

54, Stewart, P,vi, a The diagnosis of tvamours by aspiration, 

/HH, J, Pathol., 9 » 801-812? 1933, ; 

55, Soderstrom, N, •Aspiration. biopsy puncture of goitres fox 
aspiration biopsy, . Acta Med, acand,, 144 t 237-244? 1912, 

5.6, Soderstrom, N., Telenius-Berg, M, Akerman, H, i Oi^inosis 
of medullary carcinoma of the thyroid by fine needle aspire- 
tioii biopsy, Acta Med, Seand* 197 * 71-76? 1975, 

57, Stowwi, K,c,, Quenville, P*F, • f,n,a,c, o# the thyroid, 

A study of 304 cases, d# Clin, Pathofc,# 36 i 1036-10d6| 

19S3, 


VIII 


58:* Saxesh Bhasibhanl, Veena Kashyap# Dilip* K* Dae i Nucleair 
grooves# valuable diagnostic feature in H.G.c, stained 
PNaC of papillary carcinoma of the thryoid, Acta. Cytol. 

34 (6) t 809-812# l3ov-Dec,> 1990» 

59. lempka# I.# ■ Aloksan'drowica# J. end Till M. i Le thyroido- 
gramme# Sang# 19 i 333-340| 1948, Quoted by Kline# T.S, 
Handbook of PNAC st. louis C.V. Mosby 1981. 

60. Theodore R, Miller, S^nt Bottles et al i A stepwise logistic 
regression analysis of papillary carcinoma of the thyroid, 
Acta, Cytol. Vol, 30 (Ho, 3) * 285-293# May-Jon®i 198«. 

61. Tondon# R, and Gupta# S, t Four Ind, Med, Assoc, 86 (8) t 
212-21 3f 1988. 

62. Udupa#. N,, Singh# K,P, and GHipta# R.C. i J, 9urg, Sci*# 

5 t 139-1451 1969. 

63. Vickery# 'A.L, t Surgical pathology of the thyroid# , awliiar,' 
May 25, 1978 at Medical College of Pennsylvanie, 

64. Vickers# P,# Joshi# H,# Sharma# G,C. ®nd Sharma# M,l., t 
Ind, J. Surg.# 43 i 8l7-820f 1981, 

65. W.H.O, International Histological Classification of Tmoours. 
Hedinges, Chr, Scbin# L.H.# Histological typing of thyroid 
Turacnirs Ho, 11, WHO# Geneva, 1974, 

66. W.H.O. International Histological Classification of Tumcmrs, 
Riotton# G,# Christc^herson, w,N, & Lunt# 8, i Cytology of 
non-gly cological sites Ho# 17# WHO Gaiievn# 1977, 

67. Zaaicek# J, i Aspiration biopsy cytology 2. Cytology of 

supradiaphragiBatic organs. Monogrsidis In Clinical Cytolo^f# • 
Vol, 4# Hew York# S, Kargexf 1974, ' 








